Dr F J Ebling
(Department ofZoology, University ofSheffield) Androgens and the Skin Though the skin is usually regarded as a nonsexual tissue, many of its components respond to androgens and some, such as the sebaceous gland, are profoundly influenced.
The effect of androgen on the dermis has -not yet been clearly specified, though Hall (1961) has reported that the properties of the loose connective tissues of the male rat are changed after castration, and Allalouf & Ber (1961) have shown that testosterone propionate increases both uronic acid and hexosamine in the dermis of castrated male rats. Testosterone has been shown to stimulate epidermal mitosis in the mouse (Bullough & van Oordt 1950 , Allen 1957 ) and in the rat; the pituitary must be present (Ebling 1957a) . There is evidence that miscellaneous epidermal derivatives are affected in different ways. That androgens increase pigmentation in man is supported by a number of observations (Hamilton & Hubert 1938 , Hamilton 1939 , Edwards et al. 1941 and they have been shown to stimulate pigmentation in special areas of animal skin (Kuppermann 1944 , Wells 1945 . Nevertheless, Bischitz & Snell (1959) concluded that testosterone was incapable of stimulating melanocyte activity in guinea-pigs; indeed, in mature males melanogenesis was actually stimulated by castration (Snell & Bischitz 1959) .
The effect of androgens on the hair follicle is well known, and the extensive literature on hirsutism has recently been reviewed (Brooksbank 1961) . With the exception of the scalp, androgens appear to stimulate the production of terminal body hair, but there is a gradation of respoinse.
The axillary and lower -pubic regions are most sensitive, responding to low potency adrenal androgens in women as well as men; the remaining sexual hair requires a higher level of hormonal stimulation. The presence of male hormone is a prerequisite for the development of baldness in men. Eunuchs do not go bald (Hamilton 1942) ; but after castration, though-balding is arrested, there is no increase in the number of coa-rse hairs in already bald areas (Hamilton 1960) . In the rat, androgens appear to coarsen the pelage (Mohn 1958) . They do not affect hair length, and the apparent inhibition of hair growth, reported by some authors, is due merely to a delay of activity in the hair follicle, which can also be produced by other types of steroid (Johnson 1958 ).-
Effect ofAndrogens on Sebaceous Glands of

Animals
Androgens enlarge sebaceous glands-and the effect has been demonstrated in a number of species, such as the rat, rabbit, hamster and the mouse (for review, see Ebling 1963) . They also affect homologues such as the preputial gland of the rat (Lorincz & Lancaster 19571) and-the supracaudal gland of the guinea-pig (Martan .1962 ). The mode of, and conditions for, their actidn hkv-e been studied in detail in animals, and'Athese studies can now be related to those recently'made on man.
The results of an experiment to study the action of androgens in castrated and in hypophysectomized-castrated male rats are shown in Table I . Eight litters of 5 animals were killed when'30 weeks of age; the treated groups had testosterone implants giving an absorption of about 0 2 mg per day for three weeks. Five hours before the rats were killed they were injected with colchicine, which arrests cell division in the metaphase, and thus makes it possible to estimate the number of cells entering mitosis in a given time. Details of the methods of counting have been given elsewhere (Ebling 1957a) . It is clear that castration significantly reduced gland volume and treatment with testosterone increased it, but no such effect could be produced after hypophysectomy. There is little doubt that the increase in gland size is produced by a stimulation of mitosis, though the cells were also significantly larger, suggesting that each cell produces more sebum. The necessity for the pituitary has also been shown by the experiments of Lasher et al. (1955) , and these workers have claimed that there is a separate 'sebotrophic' hormone of the pituitary (Lorincz & Lancaster 1957) , though this has not yet been isolated.
(Estrogens reduce the size of the sebaceous glands (Ebling 1948 (Ebling , 1951 (Ebling , 1954 , buttheyappear to do this by increasing the rate of cell breakdown rather than by interfering with the cell division. When aestrogens and androgens were implanted simultaneously into spayed female rats for three weeks, the sebaceous glands were not significantly different from normal (Table 2) . But the number of cells entering mitosis was only slightly, and not significantly, less than in the group treated with testosterone alone and the cell volume was also comparable. Thus it seems that cestrogen does not directly antagonize the action of the androgen, and does not substantially reduce mitotic activity but rather stimulates breakdown of the sebaceous cells and reduces the time of their passage through the gland. The effect ofcestrogens, unlike that of androgens, does not depend on the presence of the pituitary (Ebling 1955) . Moreover, since the effect can also be produced in adrenalectomized or ovariectomized female rats (Ebling 1955) as well as in castrated males (Ebling 1957b) , it is unlikely that it is caused by interference with endogenous androgen production.
Effect ofAndrogens on Sebum Secretion in Man
Sebaceous secretion in man was studied by Jarrett (1959) . He collected the sebum by placing the mouths of bottles containing petroleum ether against the skin, and subsequently estimated the quantity by measuring its spread on a monomolecular oil film. He showed clearly that intra-muscular injection of 25 mg daily of testosterone produced, within a week, a significant increase in sebum production in adolescent boys. More recently Strauss & Pochi (1961) have described a method of collecting sebum from the forehead on a small stack ofcigarette papers. The lipid is subsequently extracted with petroleum ether; the combined washings are taken to dryness, and the sebum is weighed. They were able to show that sebum secretion rose about threeto four-fold when a boy aged 11 was given 100 mg per day of methyltestosterone, and that 5 mg ethynylcestradiol was able, within about three weeks, to depress sebum production in an adult man to about one-seventh of its normal value.
In an attempt to elucidate further the mode of action of cestrogens, Strauss et al. (1962) studied the sebum output after local inunction of 1 % ethynyleestradiol ointment to one side of the forehead of an adult male. They found that 0-1 mg per day was the minimum dose which would produce any decrease in sebum production, but that a precisely similar effect was produced on the untreated side. Failing to demonstrate any local, as distinct from systemic, effect of such a threshold dose, they at first suggested that cestrogens do not act directly on the sebaceous glands, but systemically by suppressing endogenous production of androgens. Though they do not now completely reject this possibility, from their experiments on castrated males, which will be discussed below, they now incline to the view that cestrogen acts directly (Strauss & Pochi 1963) . Moreover, they are now also in agreement that there is no mutually inhibitory relationship between cestrogens and androgens in their action on the sebaceous glands. They point out that even when excessive amounts of cestrogen are given, the glands respond to small amounts of androgen given simultaneously .
Sebum Production in the Castrated Human Male Sebum production in castrated men is only about half that of normal men, but it is nevertheless more than three times the prepubertal level . A group of castrated males with high sebum production showed a much higher output of urinary 17-hydroxycorticoids and 17-oxosteroids than did a group with low sebum production (Strauss & Pochi 1963) . Thus the activity of the sebaceous glands of eunuchs appeared to be dependent on adrenal androgens.
In castrated but not in normal men, sebum production was increased by 100 mg per day of methyltestosterone; thus in the castrate the sebaceous glands are not under maximal stimulation. The administration of 1 mg per day of ethynyloestradiol significantly reduced sebum production in castrated men. Thus Strauss & Pochi (1963) accept that cestrogens do not act by suppressing the production of testosterone by the testes. They are not, however, prepared to rule out the possibility that they inhibit adrenal androgen production, in spite of the evidence that they did not lower 17-oxosteroid excretion in eunuchs. The evidence from animal experiments, namely that cestrogen reduces the size of the glands in adrenalectomized female rats, does not support this explanation (Ebling 1955) .
Sebum Production in the Human Female In women the adrenal gland probably plays a key role in sebaceous gland activity, since their output of sebum is only a little less than that of normal men. However, up to the age of about 50 more sebum is produced than in the castrated male, and after 50 the amount falls greatly. Since women do not normally produce more adrenal androgens than men, it seems that they must have an extraadrenal source. Circumstantial evidence implicates the ovary, though Strauss & Pochi (1963) were unable to demonstrate any significant change in sebum secretion as a result of bilateral ovariectomy.
Sebum Production as an Assay ofAndrogenicity When sebum production in the adult male is suppressed by cestrogen the simultaneous administration of androgen causes it to rise; thus sebum production in the cestrogen-treated male can be used as a sensitive assay of androgenicity (Strauss & Pochi 1963) .
The synthetic progestin norethindrone has been known to cause pseudohermaphroditism in female infants when given to their mothers during pregnancy. Though it displays little androgenicity as compared to testosterone in normal assays on ventral prostrate and seminal vesicle, a dose of 10 mg per day was able to increase sebum production in the cestrogen-treated male. On the other hand, a similar dose of norethynodrel, a synthetic progestin which differs from norethindrone only in the position of the double bond in the A ring, had no such effect and, indeed, with one exception it has not been reported to be androgenic in clinical practice. Neither progesterone itself nor 17ahydroxyprogesterone-n-caproate had any androgenic effect as measured by sebum production tests. Thus the conclusions of Ebling (1948) , working on the rat, and of Jarrett (1959) , working on man, that progesterone does not stimulate the sebaceous glands appear to be confirmed in spite of the contrary evidence of Lasher et al. (1954) and of Smith (1959) . Ebling (1961) was unable to demonstrate any activity of progesterone implants in spayed or intact, infantile or adult female rats, though injections of 10 mg per day produced a small effect in castrated male rats (Ebling 1963) .
The sebum production test was also applied to a series of anabolic agents and androgens (Strauss & Pochi 1963) . Norethandrolone and methandrostenolone both appeared to increase sebum production. Of the androgens, fluoxymesterone was much less androgenic than methyltestosterone and indeed did not consistently increase sebum production, a finding which appeared to be in keeping with some clinical experience. It seems that the sebaceous gland may provide one of the most sensitive tests of androgenic activity.
Varieties of Adrenal Hyperplasia in Children
Of all the virilizing syndromes of childhood, congenital adrenal hyperplasia is the commonest, best understood and perhaps, from a physiological standpoint, the most interesting. The present position has been recently reviewed by Stempfel & Franks (1963) . There is a genetically 'Now at Children's Department, St Thomas's Hospital, London
